1 Circular leaf spot (CLS), caused by Plurivorosphaerella nawae, is a serious disease of persimmon 2 (Diospyros kaki ) inducing necrotic lesions on leaves, defoliation and fruit drop. Under Mediter-3 ranean conditions, P. nawae forms pseudothecia in the leaf litter during winter and ascospores are 4 released in spring infecting susceptible leaves. Persimmon growers are advised to apply fungicides 5 for CLS control during the period of inoculum availability, which was defined based on ascospore 6 counts under the microscope. A model of inoculum availability of P. nawae was developed and eval-7 uated as an alternative to ascospore counts. Leaf litter samples were collected weekly in L'Alcúdia 8 from 2010 to 2015. Leaves were soaked, placed in a wind tunnel, and released ascospores of P. 9 nawae were counted. Hierarchical Bayesian beta regression methods were used to fit the dynamics 10 of ascospore production in the leaf litter. The selected model, having the lowest values of DIC, 11 WAIC and LCPO, included accumulated degree days (ADD) and ADD taking into account the 12 vapor pressure deficit (ADDvpd) as fixed effects, and year as a random effect. This model had 13 a MAE of 0.042 and RMSE of 0.062. The beta regression model was evaluated in four orchards 14 for different years from 2010 to 2015. Higher accuracy was obtained at the beginning and the end 15
resolution 0.2 mm). Environmental monitors were located at 1.5 m above the soil surface within the row in the center of the experimental area.
Following Rossi et al. (2009) time was expressed in physiological units calculated by three 104 different methods, all of them based on sums of the daily mean air temperatures exceeding 0°C. 105 In particular, accumulated degree days (ADD) were calculated as: 107 where i and j are the subscripts for observations and days, respectively, with j = biof ix to N (i), 108 while T j is the air temperature in each day (calculated as the mean of 24 hourly values) if T j > 0, 109 elsewhere T j = 0. The biofix was set at 1 January.
110
In second place, ADD considering vapor pressure deficit (ADDvpd) were calculated:
112 being i the observation and j the subscript for days, with j = biof ix to N (i), and T j is the air 113 temperature in each day (calculated as the mean of 24 hourly values) if T j > 0, elsewhere T j = 0.
114
V P D j is a dichotomic variable calculated as follows: when vapor pressure deficit (vpd) j ≤ 4hP a, 115 V P D j = 1, elsewhere V P D j = 0, being vpd calculated from temperature an relative humidity 116 (rh, %) as follows:
117
(vpd) j = 1 − rh j 100 · 6.11 · exp 17.47 · T j 239 + T j .
(3) 118 Finally, a variable that incorporates information about rainfall was also considered. In partic-119 ular, it was denoted as ADDwet and corresponds to the accumulated degree days but taking into 120 account both the vpd and rainfall (R):
122 being i the observation and j the subscript with j = biof ix to N (i), and T j is the air temperature 123 in each day (calculated as the mean of 24 hourly values) if T j > 0, elsewhere T j = 0. W ET j is 124 a dichotomic variable calculated as follows: when R j ≥ 0.2mm and vpd j ≤ 4hP a, W ET j = 1, 125 elsewhere W ET j = 0.
126
The dynamics of P. nawae ascospore production in the leaf litter was studied in the orchards 127 and years indicated above. Dry leaves on the orchard floor were covered with a plastic mesh (2 × 2 128 m 2 , 5-by-5-mm openings) fixed with four stainless-steel pins. Plastic nets were located in the 129 center of the experimental area in each orchard without overlying the soil area wetted by the drip 130 irrigation system. Leaf litter density under the plastic nets was adjusted to 350 g of dry leaves m 2 abaxial surface facing upward in a wind tunnel for 30 min until they were visibly dry (Whiteside, 1974; Vicent et al., 2011) . During the process, air and water temperature was maintained at about 136 21°C.
137
Discharged ascospores were collected on a glass microscope slide (26 × 76 mm) coated with 138 silicone oil (Merck). Spores were stained with lactophenol-acid cotton blue and examined at 400X where the variance depends on the mean and maximum variance is observed at the centre of the 153 distribution whereas it is minimum at the edges. In addition, the dispersion of the distribution,
154
for fixed µ, decreases as φ. The density function is
156
where Γ is the gamma function.
157
Let y 1 , . . . , y n be independent beta variables, where each y i , i = 1, . . . , n, with mean µ and 158 unknown precision φ. These variables, representing proportions (in our particular case, cumulative 159 proportion of ascospores discharged), can be linked to the linear predictor using a similar approach 160 to the generalized linear models (GLM) with the logit function:
162
where η i enters the likelihood through a logit link, β 0 is the intercept of the model, β j are the 163 fixed effects of the model, f k denote any smooth effects, and v i represents unstructured error terms 164 (random variables). The models which we deal with in this work include only fixed effects and in 165 some cases an unstructured term corresponding to independent random effect year, but they could 166 also incorporate spatial or spatio-temporal effects (Paradinas et al., 2018) .
167
In this study we used the approach by Smithson and Verkuilen (2006) , who proposed a trans- In the model selected for P. nawae, ADD and ADDvpd were the covariates driving the matura-308 tion of ascospores (Table 2 ). It was described that P. nawae overwinters in the leaf litter as mycelia 309 or pseudothecial primordia, which mature and form ascospores as temperatures raise in spring. 
